We present the thermopower S(T ) and the resistivity ρ(T ) of Lu 1−x Yb x Rh 2 Si 2 in the temperature range 3 K < T < 300 K. S(T ) is found to change from two minima for dilute systems (x < 0.5) to a single large minimum in pure YbRh 2 Si 2 . A similar behavior has also been found for the magnetic contribution to the resistivity ρ mag (T ). The appearance of the low-T extrema in S(T ) and ρ mag (T ) is attributed to the lowering of the Kondo scale k B T K with decreasing x. The evolution of the characteristic energy scales for both the Kondo effect and the crystal electric field splitting ∆ CEF are deduced. An extrapolation of T K to x = 1 allows to estimate the Kondo temperature of YbRh 2 Si 2 to 29 K. For pure YbRh 2 Si 2 , T K and ∆ CEF /k B lie within one order of magnitude and thus the corresponding extrema merge into one single feature.
I. INTRODUCTION
YbRh 2 Si 2 is a stoichiometric heavy-fermion (HF) metal with an extremely low antiferromagnetic ordering temperature of 70 mK. [1] It crystallizes in the tetragonal ThCr 2 Si 2 structure and has been investigated extensively due to its pronounced non-Fermi liquid (NFL) properties at low T . This behavior was attributed to a quantum critical point, which can be attained by application of a small magnetic field of 60 mT within the ab plane. [2] At intermediate temperatures (10- The strong interplay between Kondo effect and CEF splitting manifests itself in the transport properties of the system. The temperature dependencies of both resistivity [5] ρ(T ) and thermopower [6] S(T ) exhibit a single large extremum around 100 K, which was attributed to scattering on the full Yb 3+ multiplet. No signature corresponding to Kondo scattering on the ground-state doublet at T K has been found in S(T ) and ρ(T ). Such behavior was observed and theoretically predicted for compounds, where the energy scales k B T CEF and k B T K are of the same order of magnitude, i.e. for systems near the crossover from the HF to the intermediate-valent (IV) regime. [7, 8, 9] Upon applying pressure, the Kondo temperature of Yb-based HF systems is typically shifted to lower T , while the CEF levels are not affected significantly. For sufficiently small values of T K separate maxima in ρ(T ) due to Kondo effect on the ground state and on excited CEF levels are expected to occur. Such behavior was confirmed for YbRh 2 Si 2 by means of resistivity investigations under pressure: [5] Above 4 GPa, the single peak in ρ(T ) splits into three separate maxima. The two maxima at lower T were attributed to Kondo scattering on the ground-state doublet with the onset of coherence and to Kondo scattering on thermally populated CEF levels. The origin of a third maximum remains unclear.
According to theoretical models, the lowering of T K is also expected to induce systematic changes in S(T ) (Ref. 8 and references therein): For systems with a thermopower as described for YbRh 2 Si 2 the anticipated behavior upon application of a small pressure or weak lowering of T K is the appearance of a low-T shoulder. With further decreasing T K two separate minima develop in S(T ), similar to the behavior of ρ(T ). The minimum at lower T , which reflects Kondo scattering on the ground-state doublet, is situated at The IV system YbCu 2 Si 2 exhibits a single minimum in S(T ). As the Kondo temperature is reduced by Ni substitution on the Cu site, a shoulder appears at low T already for the lowest Ni content studied (x = 0.125). However, it remains unsolved, whether only a single minimum occurs, when the system is pushed to the HF regime for Ni concentrations x < 0.125, or whether the appearance of the low-T shoulder is directly related to the development of the HF state.
YbRh 2 Si 2 seems to be an appropriate system to address this problem, since it, being a HF metal, exhibits a single minimum in S(T ).
In order to change the effective coupling between the 4f and the conduction electrons, substitution on all crystallographic sites has been realized in YbRh 2 Si 2 , generally with the aim of lowering the antiferromagnetic ordering temperature. This, however, is connected with an increase in T K as observed in La In this paper we present thermopower and resistivity measurements of a number of Investigations of the thermopower S and the electrical resistivity ρ were performed within the ab plane of the crystals with a typical size of 4 × 1 × 0.05 mm 3 . Both quantities were measured in the temperature range from 3 K to 300 K in a commercial device (PPMS from Quantum Design) using the same contacts. Measurements of ρ were extended down to 0.4 K using a 3 He insert. The resistivity was determined with a 4-point ac technique. For the thermopower a relaxation-time method with a low-frequency square-wave heat pulse utilizing two thermometers was used. The determination of S implies an average over the contact area of both, the voltage and the temperature gradient. In our setup, due to the small crystal size, the contact size was not negligible compared to the sample dimensions.
However, data sets obtained from repeated measurements on the same specimen but with different contacts can be scaled on top of each other. In particular, the position of the minimum in S(T ) remained unaffected. The absolute values of S could be reproduced within ±8 %. The thermopower data for the pure Yb compound are taken from Ref. 6 . For samples with x ≤ 0.44 a sign change in S(T ) appears below room temperature, which is shifted to lower T with decreasing Yb concentration. This indicates a stronger relative influence of the nonmagnetic contribution to the thermopower in these samples.
III. RESULTS

The thermopower S(T ) of Lu
The electrical resistivity of Lu 1−x Yb x Rh 2 Si 2 was measured on the same samples as the thermopower. In addition, a specimen with x = 0.02 has been investigated, which was too 2.95 ≤ v ≤ 3.00) [24] might have a small effect on the charge-carrier concentration.
The large values usually found for the thermopower of 4f systems have been related to the likewise enhanced electronic contributions to the specific heat. In the zero temperature limit, the ratio S/γT of several correlated compounds takes a quasi-universal value. [25] For metals the dimensionless quantity q = N AV eS/γT with the Avogadro number N AV and the electron charge e is close to ±1, whereas the sign depends on the type of charge carriers.
This relation can be derived within Fermi-liquid theory assuming impurity scattering as the relevant scattering process. [26] In the present system a thermopower S ∝ T is only found for T < 5 K and x < 0.5, due to both the low Kondo temperature of the order of 10 K and the NFL behavior of the pure system YbRh 2 Si 2 . The calculated q values ranging from −0.63 to −0.85 are in line with that expected for hole-like charge carriers of −1.
The change in the behavior of S(T ) from a single minimum at x = 1 to a double-peak structure for small x is correlated to the lowering of T K upon decreasing Yb concentration. 
